REMARKS 



Applicants respectfully request that the above preliminary amendment be entered, and 
that the fees due herewith are calculated using the new claims, not the claims of the PCT 
application. 



Respectfully submitted, 
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Figs. 14 and 15 show a sectional side view and a top 

plan view, respectively, of a form chain 
having chain links according to Figs. 12 
and 13 . 

Figs. 1 to 4 illustrate a first embodiment of the trans- 
port system according to the invention. The transport 
system consists of a form chain 1 (cf. Fig. 4) composed 
of a series of chain links 2 . Each chain link 2 has an 
accommodation cavity 3 in which one small component 4 
each can be accommodated and fixed. For fixing the small 
components 4, the chain link has a rigid wall 5 and a 
resilient wall 6. The resilient wall 6 consists of an 
outer wall 7 having on the inside thereof a central web 
8 extending in the direction of insertion of the small 
i 200 components 4 and having on both sides thereof resilient 

arms 9 extending therefrom. Between the free ends of the 
1 1 resilient arms 9 and the inside of the outer wall 7 

there is thus formed an air gap 10' into which the resil- 
ient arms 9 can retract upon accommodation of a small 
205 component 4. The resilient arms , on the outsides 
thereof, have a bead 11 facing in the direction of the 
accommodation cavity 3 and extending in the direction of 
insertion of the small components 4 on the resilient 
arms 9. By means of the beads 11 on the resilient arms 
210 9, the small component 4 thus is urged against the oppo- 
site rigid wall 5 and fixed. The resilient arms 9 as 
well as the beads 11 extend over the full height of the 
accommodation cavity so that the small component to be 
accommodated can be fixed at all levels. The accommoda- 
215 tion cavity 3 is designed as through opening, permitting 
access to the component from both sides thereof. 

On the outside of rigid wall 5, there are arranged two 
lateral arms 12 and 13 each having a bore 14 for accom- 
220 modating a pin for connecting the chain links. On the 
opposite side of chain link 2, the outside of outer wall 
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7 has a central arm 16 with a bore 17 arranged thereon 
which, upon connection of the chain links 2, is slid be- 
tween the two lateral arms 12 and 13 and is connected 
225 thereto by insertion of the common pin 15. The width of 
the central arm 16 is matched to the spacing between the 
two lateral arms 12, 13 such that the chain links still 
can be pivoted well about the connecting pin 15, while 
however axial movement between the chain links is ex- 
230 eluded. The resilient wall 6 and the rigid wall 5 in the 
embodiment shown are laterally connected via the two 
~, side walls 18 and 19. These side walls 18 and 19 are 

4? spaced apart exactly in the length of the component 4 to 

ft be accommodated. Rigid wall 5, along the majority of its 

tl 235 length, has a U-spaced recess 20, so that the component 

li| to be accommodated is urged against the lateral sections 

fl 5a and 5b of wall 5 only. 

c 

O i On the outside of side walls 18 and 19, there are ar- 

S J 240 ranged elongate projections 21 and 22 in the longitudi- 

Pjjj j nal direction of the chain, which serve for guiding the 

O ; chain links. These projections 21 and 22 are arranged at 

C~ \ the same level as pins 15 mutually connecting the chain 

~ links , and in the width thereof approximately correspond 

245 to the diameter of the pins 15. The pins 15 project be- 
yond the outsides of lateral arms 12, 13 to such an ex- 
tent that the face side thereof is flush with the out- 
side of projections 21, 22. 

250 In an embodiment not shown in the drawings, there are 
provided no side walls 18, 19 and rigid wall 5 as well 
as resilient wall 6 are connected via the projections 
21, 22 only. 

255 The exact positioning of the chain links in the tool 
takes place by means of pins 15 that are made of metal. 
In contrast thereto, the remainder of the chain links is 
made by inexpensive plastics injection molding. Due to 
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guiding and positioning on the projecting sections of 
260 the metal pins 15, wear on the plastics body is avoided, 
and particle formation due to wear, involving great 
problems in the production of electronic components , is 
eliminated. 

265 Fig. 4 illustrates a form chain in a top plan view, with 
the form chain consisting of chain links as described 
with reference to Figs. 1 to 3 . This form chain 1 is a 
vertically deflectable form chain, i.e. the pins 15 are 
arranged perpendicularly to the direction of insertion 
|| 270 of the components 4 in the accommodation cavities 3 . 

m ■ 



Figs. 5 and 6 show a side view and a top plan view, re- 
spectively, of a chain link of a horizontal form chain . 
The essential difference from the chain links shown in 
275 Figs. 1 to 4 resides in that the connecting pin 15 
(shown in Fig. 5) extends in the direction of insertion 
f ™ ; of a component 4 in the accommodation cavity. The lat- 

IM eral arms 12, 13 thus are arranged above each other on 

Q 1 rigid wall 5. The bore 17 in the central arm 16 arranged 

T 280 on the opposite outer wall 7 also extends in the direc- 

tion of insertion of a component in the accommodation 
cavity 3, so that the central arm 16, upon mating of 
chain links 2, can be received between the lateral arms 
12, 13. In this embodiment, the pin 15 is not arranged 
285 to be projecting beyond the lateral arms 12, 13, so that 
fixing of the chain links 2 in the tool takes place via 
the lateral projections 21 and 22 only. All other fea- 
tures are analogous to the chain link described in Figs. 
1 to 4. 
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A horizontal form chain consisting of chain links as de- 
scribed in Figs. 5 and 6 can be bent in horizontal di- 
rection and thus may easily be passed to processing sta- 
tions distributed in a room. 
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Figs. 7 to 11 shows the constituent parts of a form 
chain 1 with two pivot axles or pins 15a and 15b as well 
as part of the form chain proper. All features corre- 
sponding to the form chain according to Figs 1 to 4 
bear the same reference numerals and will not be de- 
scribed in the following. The form chain with two pivot 
pins consists of chain links 2 (cf. Figs. 7 an 8) and 
connecting pieces 23 (cf. Figs. 9 and 10) which are in- 
serted between the chain links 2 upon assembly of the 
form chain. The chain links 2 on one side thereof re- 
ceive the pin 15a transversely to the direction of in- 
sertion of the small components 4 in the accommodation 
cavity 3 and on the opposite side thereof receive the 
pin 15b perpendicularly to said direction of insertion 
of the small components 4 in the accommodation cavity. 
In the embodiment shown, the lateral arms 12a and 13a on 
the side of rigid wall 5 are arranged so as to receive 
pin 15a transversely to the direction of insertion in 
accommodation cavity 3, whereas on the side of resilient 
wall 6 on outer wall 7, the lateral arms 12b and 13b are 
arranged above each other so that they can receive the 
connecting pin 15b in the direction of insertion in the 
accommodation cavity. The connecting piece 23 shown in 
Figs. 9 and 10 consists of two halves 23a and 23b that 
are mutually identical, but connected to each other in a 
manner displaced by 90°. Each of the connecting halves 
23a and 23b has a bore 24a and 24b, respectively, 
through which the pins 15a and 15b, respectively, are 
introduced upon assembly of the form chain. 

In the embodiment shown, the lateral arms 12a and 13a 
are spaced apart by the same distance as lateral arms 
12b and 13b. Due to this, the two halves 23a and 23b of 
the connecting piece can be formed in identical manner 
and just need to be offset from each other by 90°. 
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However, it is just as well possible to space the lat- 
eral arms 12a and 13a as shown in Fig. 2 and to form the 
connecting piece 23a correspondingly wider. 

Fig. 11 shows the form chain with the chain links ac- 
cording to Figs. 7 and 8 and the connecting piece ac- 
cording to Figs. 9 and 10 in the assembled state. The 
half 23a of the connecting piece is received between 
lateral arms 12a and 13a, and the other half 23b is re- 
ceived between lateral arms 12b and 13b of the adjacent 
connecting piece. By insertion of the pins 15a and 15b, 
the chain links are fixedly connected to each other so 
as to be pivotable about pins 15a and 15b, respectively. 

The pins 15a laterally project beyond the outsides of 
the lateral arms 12a and 13a to such an extent that the 
end faces are aligned with the outside of projections 21 
and 22. This form chain, which is double-deflectable, 
thus may also be guided via the projections 21, 22 and 
the pins 15a. 

Figs. 12 to 15 show an additional embodiment of a verti- 
cally deflectable form chain. Features corresponding to 
those of the form chains described hereinbefore bear the 
same reference numerals and shall not be elucidated in 
more detail. The chain links of this form chain, on the 
side of rigid wall 5, are provided as well with two lat- 
eral arms 12, 13 having respective bores 14. On the op- 
posite side, the chain link has two additional lateral 
arms 25, 26 which, with respect to their position, are 
arranged internally of the lateral arms 12, 13 and have 
circular axle- type projections 27 on the outside thereof 
which upon mating of the chain links engage the bores 14 
of lateral arms 12, 13 of the adjacent chain link from 
the inside thereof. The end faces of lateral arms 12, 13 
are each formed with a slope 28 extending inwardly. Upon 
mating of the chain links, the slope 28 rides onto the 
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axle-type projections 27, whereby the lateral arms 12, 
13 are resiliently bent outwardly and the axle-type pro- 
jections 27 may latchingly engage the bores 14. In this 

embodiment, the resilient wall 6 consists of two resil- 
es* 31 

ient arms ^8" which at the lower end thereof are fixedly 
connected to outer wall 7 and the upper end of which 
urges the component 4 against the opposite rigid wall 5. 
The resilient arms at the upper inside thereof, are 

provided with a bead 29 exerting pressure on the outside 
of the component 4 . 

For centering the chain link in a processing station, 
the outside of stationary wall 5 is formed with a slope 
3 0 at which the centering means of the tool engages, 
thereby exactly determining the position of the chain 
link in the tool . 

The invention is not restricted to the embodiments 
shown. For example, it is also possible to employ the 
resilience feature depicted in the preceding embodiments 
in the form chain according to Figs. 12 to 15. 



